Anatomical studies of the fibroblast growth factor-10 mutant, Sonic Hedge Hog mutant and androgen receptor mutant mouse genital tubercle.
Congenital genital abnormalities have a diverse spectrum from hypospadias to cloacal anomalies. The molecular events in the normal and abnormal development of the genital tubercle (GT) are still obscure. Genetically engineered mice with specific gene deletions that affect genital anatomy are a useful tool to better understand the etiology of genital abnormalities. In this study, we compared the genital tubercle anatomy of the androgen receptor (AR) deficient, fibroblastic growth factor (FGF)-10 deficient and Sonic HedgeHog (Shh) deficient mutant male mice to that of the wild type male and female mouse. The lower pelvis of the androgen receptor deficient, FGF-10 deficient, Shh deficient mutant male and wild type male and female mouse at different gestational days (E13-21) and post natal ages (1 day-1 week) were studied. GTs were imaged, serially sectioned and stained immunohistochemically with antibodies raised against E-Cadherin, Cytokeratin 7, 10 and 14. Serial sections of the GTs were selected and three-dimensional computerized images were created to better elucidate the anatomy. AR deficient mutant male mouse revealed a distinctive GT anatomy, different from both sexes. The corporal bodies and glans remained hypoplastic whereas the urethral spongiosa was more developed than the wild type female counterpart. This finding is consistent with the AR mutant mouse being a unique morphologic phenotype distinct from the normal male and female. FGF-10 deficient mutant male mouse revealed normal corporal bodies with failure of the urethral plate to fuse ventrally consistent with hypospadias. The Shh deficient mutant mouse demonstrated complete agenesis of GT outgrowth and a persistent cloaca. Animal models bred by gene knockout technology or natural occurring mutants contribute to the basic understanding of normal and abnormal GT development. The anatomy of the these three mutant mice confirms the importance of the androgen receptor, FGF-10 and Shh in genital development.